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Abstract 
Introduction: 1RZDGD\VLWLVDQHYLGHQFHWKDWPDWHUQDOREHVLW\LVDQLPSRUWDQWSUHGLFWRURI
REHVLW\LQWKHGHVFHQGDQWVQRWEHLQJFRQVHQVXDOLIWKDWLQÁXHQFHFRPHVIURPWKHLQWHUDFWLRQ
EHWZHHQJHQHVDQGIDFLOLWDWRUVIDPLO\FRQWH[WVRUERWK
Objectives:7RGHWHUPLQDWHWKHSUHYDOHQFHRIWKHFKLOGRYHUZHLJKWWRFODVVLI\WKHQXWULWLR-
QDOVWDWXVDQGPHWDEROLFULVNRIWKHSURJHQLWRUVWRDQDO\]HWKHHIIHFWRIWKHPDUNHUVRIWKH
IDPLO\PHWDEROLFULVNLQWKHH[SUHVVLRQRIWKHLOOQHVVLQWKHFKLOG
Material and methods:'HVFULSWLYHVWXG\FRPSRVHGE\FKLOGUHQDYHUDJHDJH\HDUVROG
DQGWKHLUPRWKHUVDYHUDJHDJH\HDUVROGOLYLQJLQVHYHUDOSDUWVRI3RUWXJDO7KHFKLOGUHQ·V
DQWKURSRPHWULFPHDVXUHVZHUHHYDOXDWHGDQGFODVVLÀHGDFFRUGLQJWRWKH1&+6UHIHUHQWLDO&'&
2000)1 DQGRIWKHSURJHQLWRUVE\WKHRULHQWDWLRQVRIWKH:+22 DQG3RUWXJDO'*6
(2005).36RFLDOGHPRJUDSKLFGDWDZDVREWDLQHGE\ÀOOLQJLQWKH)RRG)UHTXHQF\4XHVWLRQQDLUH
DGDSWHGIURP5LWR4
Results:7KHRYHUZHLJKWDIIHFWHGRIWKHFKLOGUHQLQFOXGLQJREHVLW\EHLQJWKH
KLJKHUYDOXHVRQER\VDQGLQ\HDUROGFKLOGUHQ,QRIWKHSURJHQLWRUV
RYHUZHLJKWZDVQRWHGREHVLW\EHLQJKLJKHULQPRWKHUVZLWKORZVFKRODUVKLSORZLQFR-
PHROGHUDQGOLYLQJLQDUXUDODUHD7KHSUREDELOLW\RIWKHFKLOGWREHRYHUZHLJKWHGZDVWLPHV
KLJKHUZKHQPRWKHUVZHUHRYHUZHLJKWDQGFORVHWRWLPHVLQWKHUHODWLRQVKLSPRWKHU
GDXJKWHU2WKHUVHQDEOLQJIDFWRUVZHUHUHYHDOHGOLNHZHLJKWJDLQDERYHUHFRPPHQGHGGXULQJ
SUHJQDQF\DQGDKLJKHUZHLJKWDWELUWK
Conclusions:'XHWRWKHREWDLQHGLQWHUIHUHQFHVLWLVDFFHSWHGWKHH[LVWHQFHRIHQDEOLQJIDFWRUV
RIPDWHUQDODQGFKLOGPDUNHUVLQWKHGHYHORSPHQWRIRYHUZHLJKWLQWKHFKLOGVRWKDWWKHSUH-
YHQWLRQRIFKLOGREHVLW\VKRXOGFRQVLGHUQRWRQO\WKHHQYLURQPHQWDOGLPHQVLRQEXWDOVRWKHJH-
netic heritage.
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202 0&XQKDHWDO
%DFNJURXQG
1RZDGD\VLWLVDFNQRZOHGJHGWKDWRYHUZHLJKWLQFKLOG
KRRGLVRIPXOWLIDFWRULDOHWLRORJ\FRQWULEXWLQJDFRPSOH
[LW\RIIDFWRUVVXFKDVJHQHWLFVXVFHSWLELOLW\ZKLFKKHOSV
WRH[SODLQWKHLQWHULQGLYLGXDOGLIIHUHQFHVHQYLURQPHQWDO
DQGEHKDYLRUDOIDFWRUVUHODWHGWROLIHVW\OHVEHLQJWKHVH
IDFLQJWKHHYLGHQFHVWKHVWURQJHVWGHWHUPLQDQWIDFWRUV5 
+RZHYHUVWXGLHVGHYHORSHGZLWKWKHJRDOWRGLVFULPLQDWLQJ
WKHJHQHWLFSUHGLVSRVLWLRQRIWKHHQYLURQPHQWDOLQÁXHQFHV
LOOXVWUDWHWKHMRLQWFRQWULEXWLRQRIERWKIDFWRUVLQWKH
H[SUHVVLRQRIREHVLW\7KHUHDUHPDQ\UHSRUWHGULVNIDFWRUV
DVEHLQJDVVRFLDWHGZLWKWKHGHYHORSPHQWRIFKLOGKRRG
REHVLW\7KHVHLQFOXGHSDUHQW·VRYHUZHLJKWZHLJKWDW
ELUWKVRFLDOHFRQRPLFIDFWRUVSK\VLFDODFWLYLW\LQDFWLYLW\
QXWULWLRQDODQGGLHWHWLFIDFWRUVLQFOXGLQJWKHEHJLQQLQJ
RIFKLOGKRRGIRRGKDELWVDQGRWKHUEHKDYLRUDODQG
SV\FKRORJLFDOFDXVHV7RGD\LWLVDFNQRZOHGJHGWKDWWKHVH
HQDEOLQJIDFWRUVDUHUHODWHGEXWWKHW\SHRIUHODWLRQVKLSLV
VWLOOQRWPXFKNQRZQ
7KHIDPLO\KLVWRU\LVFRQVLGHUHGWREHDQLPSRUWDQW
LQGLFDWRURIWKHREHVLW\RIWKHGHVFHQGDQWVEHLQJKRZHYHU
VWLOOGLIILFXOWWRGHILQHKRZPXFKWKHLQIOXHQFHRIIDPLO\
FRPHVIURPWKHJHQHWLFKHULWDJHDQGKRZPXFKLVGXHWR
WKHIDPLO\VKDULQJRIWKHIRRGLQJHVWLRQDQGSK\VLFDODFWLYLW\
KDELWV
7KHUHDUHKRZHYHUHYLGHQFHVWKDWWKHJHQHWLFSUHGLV
SRVLWLRQLVDEOHWRPRGXODWHWKHDQVZHURIWKHRUJDQLVPWR
WKHYDULDWLRQVRIWKHHQYLURQPHQWDOIDFWRUVHPSKDVL]LQJ
WZRIDFWRUVZKLFKLQWHUDFWLQJPD\FRQWULEXWHWRGRXEOH
WKHULVNRIREHVLW\LQ\RXQJDGXOWVVXFKDVREHVLW\LQRQHRI
WKHSURJHQLWRUVDQGLWVSUHVHQFHLQFKLOGKRRG9
7KH:RUOG+HDOWK2UJDQL]DWLRQ:+2DQDO\]LQJVHYHUDO
VWXGLHVGHYHORSHGLQYDULRXVFRXQWULHVSRLQWHGRXWWKDW
WKHOHYHORIDGLSRVLW\LQFKLOGKRRGLQÁXHQFHVWKHDGLSRVLW\
LQDGXOWOLIHVSHFLDOO\LIWKHSDUHQWVDUHERWKRYHUZHLJKWHG
DQGWKDWWKHSHULRGEHWZHHQSUHFRQFHSWLRQWRDERXW
PRQWKVRIDJHLVIXQGDPHQWDOWRGHÀQHWKHKHDOWKRIWKH
LQGLYLGXDOIRUKLVZKROHOLIH
7KLVVWXG\DLPHGLWRGHWHUPLQDWHWKHSUHYDOHQFHRI
RYHUZHLJKWRQWKHFKLOGLLWRFODVVLI\WKHQXWULWLRQDOVWDWXV
DQGPHWDEROLFULVNRIWKHSURJHQLWRUVLLLWRDQDO\]HWKH
HIIHFWRIWKHIDPLO\PHWDEROLFULVNPDUNHUVLQWKHH[SUHVVLRQ
RIWKHLOOQHVVRQWKHFKLOG
Material and methods
7UDQVYHUVDODQGGHVFULSWLYHVWXG\GHYHORSHGLQWKH+HDOWK
6FKRRO3RO\WHFKQLF,QVWLWXWHRI9LVHX3RUWXJDOLQWKHFRQ
WH[WRIDZLGHU3URMHFW0,6,-³0RQLWRULQJRI,QIDQW-XYH
QLOH+HDOWK,QGLFDWRUV,PSDFWRQ(GXFDWLRQIRU+HDOWK
7KLVLQFOXGHVFKLOGUHQIURPWR\HDUVROGDYHUDJH
DJH\HDUVROG6'=DQGWKHLUPRWKHUVDYHUDJH
DJH\HDUVROG6'=OLYLQJLQVHYHUDOSDUWVRI
3RUWXJDO7KHVHOHFWLRQRIFKLOGUHQVDPSOHFRQVLGHUHGDV
LQFOXVLRQFULWHULDWKDWZDVOLYLQJZLWKWKHLUPRWKHUDQGQRW
SUHVHQWLQJDEDVHFKURQLFLOOQHVVQRWLQFOXGLQJWKHSRWHQWLDO
overweight.
7KHFKLOGUHQ·VDQWKURSRPHWULFPHDVXUHVZHUHHYDOXDWHG
ZLWKZHLJKWUHFRUGOHQJWKDQG%RG\0DVV,QGH[%0,SHU
FHQWLOHIRUWKHDJHDQGJHQGHUDQGWKHQXWULWLRQDOVWDWXV
ZDVFODVVLÀHGDFFRUGLQJWRWKH1&+6UHIHUHQWLDO&'&1 
low-weight < 5; normal weight > 5 <SUHREHVLW\≥ 85 < 95; 
REHVLW\≥ 95.
7KHDQWKURSRPHWU\DQGZDVWHFLUFXPIHUHQFH:&RIWKH
SURJHQLWRUVZHUHHYDOXDWHGDQGFODVVLILHGDFFRUGLQJ
WRWKH:+2UHIHUHQWLDO2DQGRI3RUWXJDO'*63 
7KHVRFLDOGHPRJUDSKLFGDWDZDVREWDLQHGE\ÀOOLQJLQWKH
SDUHQWV·4XHVWLRQQDLUHRI)RRG)UHTXHQF\4))DGDSWHG
IURP5LWR4
,QRUGHUWRDQDO\]HWKHGDWDPHDVXUHVRIFHQWUDOWUHQG
DQGGLVSHUVLRQZHUHXVHGDQGDSSOLFDWLRQRILQIHUHQWLDO
PHDVXUHVVXFKDV&KL6TXDUH2GGV5DWLRH3HDUVRQ&RUUH
ODWLRQHVWDEOLVKHGDVOHYHORIVWDWLVWLFVLJQLÀFDQFHS= 0.05. 
7KHGDWDZDVDQDO\]HGZLWKWKH6366Statistical Package for 
Social Sciences (Version 21.0 for Windows)SURJUDP
Results
Children nutritional status
7KHDYHUDJH%0,ZDV6'= 1.83), 
KDYLQJPRVWRIWKHFKLOGUHQQRUPDOZHLJKW
ORZZHLJKWRYHUZHLJKWLQFOXGLQJREHVLW\
EHLQJWKLVVLJQLÀFDQWO\KLJKHULQWKHPDOHJHQGHU
(x2 =S=DQGLQ\HDUROGFKLOGUHQDQG
ORZZHLJKWLQ\HDUROGVx2 = S= 0.000). 
7KHQXWULWLRQDOVWDWXVUHYHDOHGWREHGHSHQGHQWRIWKH
IDPLO\LQFRPHx2 = S=EHLQJWKHFKLOGUHQ
RIIDPLOLHVZLWKORZLQFRPHVWKHRQHVZKRSUHVHQWHGPRUH
REHVLW\DQGZLWKQRUHODWLRQWRWKHDJHUHVLGHQFHDQG
PRWKHU·VVFKRODUVKLS7DEOHVDQG
%LUWKZHLJKW
7KHDQDO\VHRIWKHELRORJLFDOFKDUDFWHULVWLFVRIWKHFKLOG
LPSOLFDWHDUHWURVSHFWLYHORRNWRVRPHRIWKHLUSUHGHFHVVRUV
RILQWUDXWHULQHOLIHFRQVLGHULQJWKHSRVVLEOHLQÁXHQFHRI
WKHVHLQWKHLUSUHVHQWDQGIXWXUHOLIHDQGKHDOWK7KHVWDWLV
WLFVRIWKHELUWKZHLJKWUHYHDOWRWKHWRWDOLW\RIWKHVDPSOH
DQDYHUDJHYDOXHRIJUJU6'=
7KHELUWKZHLJKWZDVLQDYHUDJHKLJKHULQWKHPDOHJHQGHU
3243 gr (SD =WKDQLQWKHRSSRVLWHVH[JU
(SD =ZLWKVLJQLILFDQWGLIIHUHQFHVW= 4.208; 
S=%HLQJH[SHFWDEOHWKHZHLJKWFRQFHQWUDWLRQLQ
Adequate to the Gestational$JH$,*WRPRVWFKLOGUHQ
EHLQJLight to the Gestational Age/*$DQG
Big for the Gestational Age%*$0RVWRIWKH%*$
FKLOGUHQZHUHER\VDQGWKH/*$JLUOVx2 = 11.444; 
S=7DEOH
Mother’s nutritional status
7KHDQDO\VLVRIWKHPDWHUQDOQXWULWLRQDOVWDWXVLQGLFDWHGDQ
DYHUDJHZHLJKWRINJ6'=DYHUDJHVWDWXUHRI
FP6'=ZLWKDQDYHUDJH%0,RINJP2 
DQGDRYHUZHLJKWSUHYDOHQFHRIREHVLW\7KLV
ZDVVLJQLÀFDQWO\KLJKHULQPRWKHUVZLWKORZHGXFDWLRQORZ
LQFRPHLQROGHUPRWKHUV≥\HDUVROGDQGWKRVHZKR
OLYLQJLQUXUDODUHD
7KHPHWDEROLFULVNDVVRFLDWHGWRWKHPRWKHU·V:&DSSHDU
HGLQLQFOXGLQJZLWKYHU\KLJKULVN
*HQHWLFKHULWDJHDVDULVNIDFWRUHQDEOLQJFKLOKRRGREHVLW\ 203
7KHDVVRFLDWLRQEHWZHHQWKH%0,DQGWKHPRWKHU·V:&
VKRZHGWKDWLQRIWKHPRWKHUVZLWKSUHREHVLW\DQG
ZLWKREHVLW\WKHUHZDVDKLJKDQGYHU\KLJKPHWDEROLF
ULVNZLWKVWDWLVWLFUHOHYDQFHx2 = S= 0.000) 
7DEOH
2YHUZHLJKWDQGFKLOGDQGPDWHUQDOHQDEOLQJULVN
factors
6HYHUDOVWXGLHVVXSSRUWWKHLGHDWKDWHQDEOLQJIDFWRUV
VXFKDVWKHQXWULWLRQDOVWDWXVRIWKHSURJHQLWRUVPDWHUQDO
ZHLJKWJDLQGXULQJSUHJQDQF\DQGWKHELUWKZHLJKWFDQLQD
IDYRUDEOHHQYLURQPHQWDUHUHVSRQVLEOHIRUWKHZHLJKWJDLQ
RIWKHFKLOGUHQ10
%LUWKZHLJKWDQGRYHUZHLJKWRIWKHFKLOG
*OREDOO\RIWKHFKLOGUHQZHUHERUQZLWKQRUPDO
ZHLJKWOLJKWDQGELJIRUWKHJHVWDWLRQDODJH
EHLQJWKHGLIIHUHQFHEHWZHHQWKHJHQGHUVDVVLJQLILFDQW
(x2 =S= 0.003).
)URPWKHDVVRFLDWLRQEHWZHHQELUWKZHLJKWDQGWKHGHYH
ORSPHQWRIRYHUZHLJKWLWLVQRWHGWKDWIURPWKHFKLOGUHQZLWK
REHVLW\ZHUHERUQ%*$DQGLQWKRVHZLWKSUHREHVLW\
ZHUHHTXDOO\ERUQ%*$7KHUHODWLRQLVVLJQLILFDQW
(x2 =S=LQIHUULQJWKDWDKLJKHUELUWKZHLJKW
LVDVVRFLDWHGWRDKLJKHUULVNRIFKLOGKRRGRYHUZHLJKW
7DEOH
Maternal weight at the end of pregnancy  
and children overweight 
7KHRSHUDWLRQDOGHÀQLWLRQRIWKHPDWHUQDOZHLJKWJDLQZDV
EDVHGRQWKHHYDOXDWLRQRIWKH%0,LQWKHEHJLQQLQJDQGHQG
RISUHJQDQF\HHVWDEOLVKLQJUHFRPPHQGHGJDLQOD\HUVWRWKH
GLIIHUHQWFXWWLQJSRLQWV11
,WZDVQRWHGWKDWLQRYHUZHLJKWFKLOGUHQRIWKH
PRWKHUVLQFUHDVHGDERYHWKHUHFRPPHQGHGZHLJKWGXULQJ
Table 1 &KLOGUHQQXWULWLRQDOVWDWXVE\PDWHUQDOGHPRJUDSKLFSURÀOH
&KLOGUHQQXWULWLRQDOVWDWXV
8QGHUZHLJKW Normal weight 3UHREHVLW\ 2EHVLW\ &KLVTXDUHWHVW
 n  n  n  n  x2 pYDOXH
&KLOGUHQGHPRJUDSKLFSURÀOH
 6H[
  %R\V 18 2.4 453  142 19.0 133 
  *LUOV  8.8 404  99  115   31.220 0.000
  Total  5.5   241  248 
 $JH\HDUV
  3   2.9 152  44 18.4   15.1
  4 58 14.0 254  40    15.2 101.301 0.000
  5  8    100 20.9  93 19.5
    5     19.5   19.2
 Birth weight
  Low  9 8.2    14   14 
  $GHTXDWH  5.4   210  218    0.023
  High  1 1.8  25   28.6  14 25.0
0RWKHUVGHPRJUDSKLFSURÀOH
$JH\HDUV
≤ 25  8 10.3   4.3 12 5.0  14  
 22 28.2  29.9    83 33.5  11.485 0.244
33-39 34  422 49.2 113  104 41.9
≥ 40 14  142  50    19.0
6FKRROHGXFDWLRQ\HDUV
4     53  13 5.4  14  
    32.2  32.4  93 
12 24 30.8  32.4 82 34.0  90     
15 21  250 29.2  28.2  51 
+RXVHKROGLQFRPHQ= 1280)
/RZ 49  423    153 20.6
0HGLXP 12    44    14.2   0.007
+LJK 14 5.0   54 19.4  32 11.5
Home location
5XUDO 49    145  150 18.4   4.541 0.209
8UEDQ 29 4.8 385 63.3  15.8  98    
204 0&XQKDHWDO
SUHJQDQF\EHORZDQGLQWKHZHLJKWJDLQZDV
WKHUHFRPPHQGHGZLWKVWDWLVWLFVLJQLÀFDQFHWRWKHJOREDO
RIWKHVDPSOHx2 = S=ORFDWHGDGMXVWHG
UHVLGXDOLQFKLOGUHQZLWKRYHUZHLJKWZKRVHPRWKHUVKDG
DSUHJQDQF\ZHLJKWJDLQDERYHUHFRPPHQGHGDQGLQD
SDUWLFXODUPDQQHULQWKHJLUOVx2 = 9.554; 0.008), 
H[SODLQLQJWKLVRIWKHYDULDELOLW\RIFKLOGRYHUZHLJKW
(r =S=7DEOH
0DWHUQDOZHLJKWDQGPHWDEROLFULVNDQGRYHUZHLJKW
of the child
+DYLQJGRQHWKHUHODWLRQVKLSEHWZHHQWKH%0,RIWKH
SURJHQLWRUVDQGWKHVDPHLQGLFDWRURIWKHFKLOGWKHRGGV
UDWLRVLQGLFDWHGLQDVLJQLÀFDQWPDQQHUWKDWWKHSUREDELOLW\RI
WKHFKLOGUHQWREHRYHUZHLJKWHGZDVWLPHVKLJKHULIWKH
PRWKHUZDVRYHUZHLJKWHG25=,&=
6RPHVWXGLHVUHYHDOHGDJUHDWHUDVVRFLDWLRQEHWZHHQ
WKHYDOXHVRIWKHPRWKHU·VRYHUZHLJKWDQGSDUWLFXODUO\WKH
GDXJKWHUVVRWKDWUHODWLRQVKLSZDVVWXGLHG,WZDVUHYHDOHG
WKDWWKHSUREDELOLW\RIWKHIHPDOHFKLOGUHQWREHLQJRYHU
ZHLJKWHGZDVFORVHWRWLPHVKLJKHULQWKHPRWKHU
GDXJKWHUUHODWLRQVKLS25=,&= 1.120-2.388), 
ZLWKVWDWLVWLFVLJQLÀFDQFHx2 =S=EHLQJWKLV
ULVNUHGXFHGFRQFHUQLQJER\VDOWKRXJKZLWKRXWVWDWLVWLF
VLJQLÀFDQFH25=,&= 0.925-1.838) (x2 = 2.305; 
S=
,WZDVFRQVLGHUHGWREHSHUWLQHQWWRHYDOXDWHWKHH[LV
WHQFHRIDVLJQLILFDQWUHODWLRQVKLSEHWZHHQWKH:&RI
WKHPRWKHUVDQGWKHFKLOGUHQRYHUZHLJKWQRWLQJDOVRD
SUREDELOLW\RIWLPHVKLJKHURIWKHFKLOGUHQWRKDYH
RYHUZHLJKWLIWKHPRWKHUSUHVHQWHGKLJK:&25= 1.304; 
,&=VSHFLDOO\FRQFHUQLQJGDXJKWHUV
25=&,= 1.000-2.188), revealing statistic sig-
QLILFDQFHLQWKHPRWKHUGDXJKWHUUHODWLRQVKLSx2 = 3.805; 
S=7DEOH
6\QWKHWLFDOO\LWZDVUHYHDOHGDVFKLOGDQGPDWHUQDO
ULVNIDFWRUVHQDEOLQJRIRYHUZHLJKWRISUHVFKRROFKLOGUHQ
EHLQJPDOHPDWHUQDOZHLJKWJDLQGXULQJSUHJQDQF\
DERYHUHFRPPHQGHGKLJKHUELUWKZHLJKWPHWDEROLF
PDWHUQDOULVNPDWHUQDORYHUZHLJKWDQGKLJKPDWHUQDO
ZDVWHFLUFXPIHUHQFHVSHFLDOO\LQWKHPRWKHUGDXJKWHU
UHODWLRQVKLS
Discussion
7KHSUHYDOHQFHRIRYHUZHLJKWLQ3RUWXJDOVSHFLDOO\LQ
SUHVFKRROFKLOGUHQMXVWLÀHVWKHSHUWLQHQFHRIWKHDQDO\VLVRI
FKLOGDQGPDWHUQDOULVNIDFWRUVHQDEOLQJWKLVSUREOHPLQWKLV
VWDJHRIWKHYLWDOF\FOHWKDWVXSSRUWWKHGHFLVLRQPDNLQJLQ
WKHGHÀQLWLRQRIVWUDWHJLHVWRLWVSUHYHQWLRQ
7KLVVWXG\DLPHGWRFODVVLI\WKHQXWULWLRQDOVWDWXVRIWKH
FKLOGUHQDQGWKHLUSURJHQLWRUVDQDO\]LQJWKHHIIHFWRIWKH
IDPLO\PHWDEROLFULVNPDUNHUVLQWKHH[SUHVVLRQRIWKHLOOQHVV
LQWKHFKLOG
,QWKHFRQIURQWDWLRQEHWZHHQWKHUHVXOWVRIWKLVVWXG\
DQGWKRVHRIRWKHUDXWKRUVZHWDNHLQWRFRQVLGHUDWLRQWKH
SURGXFHGLQIHUHQFHVEHFDXVHWKHUHVSHFWLYHGLYHUVLW\RI
WKHPHDVXUHPHQWLQVWUXPHQWVXVHGWKHGLIIHUHQWVDPSOLQJ
DPSOLWXGHVDQGPHWKRGRORJ\VWUDWHJLHVZKLFKDUHH[DPSOH
WKHXVHRIVHOIUHSRUWHGGDWDE\WKHPRWKHUVFRQFHUQLQJWKH
Table 2 0RWKHU·VQXWULWLRQDOVWDWXVE\GHPRJUDSKLFSURÀOH
0RWKHU·VGHPRJUDSKLF 8QGHUZHLJKW Normal weight 3UHREHVLW\ 2EHVLW\ &KLVTXDUHWHVW
SURÀOH n  n  n  n  x2 pYDOXH
Age (years)
 ≤ 25 ³ ³ 31   30.9  
    203 58.5 100 28.8 38 11.0  0.330
 33-39 4 0.8 309 59.1 145   12.4
 ≥ 40 2 1.0 93   37.2 25 13.1
School education (years)
 4 2 3.4   28 47.5 13 22.0
  3 0.9  48.0 110 32.0  19.2 83.940 0.000
 12 3 0.8   125 32.4 42 10.9
 15 4 1.2 239 73.1  21.4 14 4.3
Household income (n = 1280)
 Low 5 0.9  49.3 189 32.6 100 17.2
 0HGLXP 3 1.4    28.4    0.000
 High 3 1.3  72.8 50  10 4.3
Home location
 5XUDO 2 0.5 183 49.9 115 31.3  18.3
 8UEDQ 10 1.3 453 60.5 218 29.1  9.1  0.000
Metabolic risk related to WC
 :LWKRXWULVN 10 2.3  82.6  14.4 3 
 +LJKULVN 1 0.2 253   35.8  8.0
 9HU\KLJKULVN 1 1.1 22  108 47.6  42.3  0.000
 Total 12 1.1   333 29.8 135 12.1   
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PDWHUQDOZHLJKWJDLQGXULQJSUHJQDQF\DQGWKHFKLOGELUWK
ZHLJKW$VRWKHUOLPLWDWLRQVZHLQFOXGHGWKHQRQUDQGRP
FKDUDFWHURQWKHFKLOGUHQ·VVHOHFWLRQ
7KHLQYHVWLJDWLRQLQGLFDWHGWKDWIURPWKHVWXGLHGFKLOGUHQ
SUHVHQWHGRYHUZHLJKWLQFOXGLQJREHVLW\
ZKLFKLVJOREDOO\KLJKHUWRZKDWLVUHSRUWHGLQ3RUWXJDO
WRWKLVDJHJURXSEXWPD\VXJJHVWRQWKHRWKHUKDQG
QRWRQO\LWVLQFUHPHQWEXWDOVRWKHUHJLRQDOYDULDWLRQVRI
WKHSUREOHP6WXGLHVGHYHORSHGLQWKHVDPHDJHJURXSLQ
Beira Interior12IRXQGJOREDOO\DRYHUZHLJKWSUHYDOHQFHRI
REHVLW\ZKLOHDIWHUWKDWLQWKH(32E,$VWXG\13 
UHSUHVHQWDWLYHDWDUHJLRQDOOHYHOWKHSUHYDOHQFHZDV
REHVLW\FXWRIIV:+2DQG14 having 
WKHDXWKRUVQRWHGDWUHQGRIJUHDWHUSUHYDOHQFHLQFKLOGUHQ
RIWKHQRUWKRI3RUWXJDO,QWKHFHQWHUUHJLRQLQ
201115LWZDVLGHQWLÀHGRIRYHUZHLJKWREHVLW\
6HYHUDOVWXGLHVVKRZWKHH[WHQVLRQRIWKHSUREOHPLQWKLV
DJHJURXSZKLFKPDJQLWXGHUHYHDOVWREHZRUU\LQJEHFDXVH
LWLVWUDQVYHUVDOWRWKHVHYHUDOUHJLRQVRIWKH3RUWXJXHVH
continent.
7KHSUHYDOHQFHRIWKHPDWHUQDORYHUZHLJKWZDV
REHVLW\UHVXOWVWKDWDOWKRXJKVLJQLÀFDQWDUHORZHU
WKDQWKHRQHVUHSRUWHGLQ3RUWXJDOZKHUHLWZDVUHIHUUHG
DSUHYDOHQFHRIZRPHQ·VRYHUZHLJKWRI7KDWQDWLRQDO
VWXG\VWLOOUHYHDOHGVLJQLÀFDQWFRUUHODWLRQEHWZHHQDJHDQG
WKH%0,YDOXHLQFUHDVLQJLQDOLQHDUPDQQHUZLWKWKHDJH
RIWKHSDUWLFLSDQWVDQGLQYHUVHO\ZLWKWKHDFDGHPLFGHJUHH
DQGLQFRPH7KHVDPHZDVQRWHGLQWKLVVWXG\ZKRVKRZ
WKDWRYHUZHLJKWZDVVLJQLILFDQWO\KLJKHULQPRWKHUVZLWK
ORZVFKRODUVKLSORZLQFRPHLQWKHROGHUDQGWKRVHOLYLQJLQ
UXUDODUHDVKRZLQJDVUHSRUWHGLQOLWHUDWXUHWKDWWKHOHDVW
IDYRUHGSRSXODWLRQSUHVHQWDJUHDWHUSUHYDOHQFHRIREHVLW\
DQGPRUHQHHGRILQWHUYHQWLRQ
7KHELRORJLFDODQGPHWDEROLFPHFKDQLVPVWKDWUXOHWKH
GHYHORSPHQWRIREHVLW\DUHQRW\HWFRPSOHWHO\FODULÀHG
KRZHYHUVHYHUDOVWXGLHVVXSSRUWWKHLGHDWKDWWKHJHQHWLF
SUHGLVSRVLWLRQDVVRFLDWHGWRWKHZHLJKWVWDWXVRIWKH
SURJHQLWRUVZRXOGKDYHDQHQDEOLQJUROHRQWKHLQFUHDVHRI
WKHZHLJKWUROH,QWKHVDPHPDQQHUWKHZDVWHFLUFXPIHUHQFH
LVDQLQGLUHFWHYDOXDWLRQWRRORIWKHQXWULWLRQDOVWDWXVDQG
WKHKHDOWKULVNSUHGLFWLYHRIWKHPHWDEROLFV\QGURPHDQG
FDUGLRYDVFXODUFRQGLWLRQVXJJHVWLQJVRPHHYLGHQFHVWKH
H[LVWHQFHRIDJHQHWLFSUHGLVSRVLWLRQLQWKDWDFFXPXODWLRQ
RIIDWLQWKHDEGRPLQDOUHJLRQ
,QWKLVZD\SULPDU\VWXGLHVGRFXPHQWHGWKDWSDUHQW·V
REHVLW\ZRXOGEHDQLPSRUWDQWSUHGLFWRULQGHSHQGHQWO\
WKHELUWKZHLJKWJHVWDWLRQDODJHDQGVRFLDOHFRQRPLF
IDPLO\VLWXDWLRQ$FFRUGLQJWRWKLVZHDLPHGVSHFLÀFDOO\
WRPHDVXUHWKHSUHGLFWLYHYDOXHRIWKDWULVNIDFWRULQIHU
ULQJWKDWWKHPDUNHUVRIIDPLO\ULVN%0,DQGPHWDEROLF
PDWHUQDOULVNKDYHDVLJQLILFDQWHIIHFWRQWKHFKLOGUHQ
ZHLJKWGLVFRYHULQJWKDWWKHSUREDELOLW\RIWKHFKLOGUHQWR
EHRYHUZHLJKHGLVDERXWWLPHVKLJKHULIWKHPRWKHULV
RYHUZHLJKHGDQGWLPHVKLJKHULIWKHPRWKHUKDVKLJK
ZDVWHFLUFXPIHUHQFH7KLVULVNLVHYHQPRUHDERXWWLPHV
more) when we see the effect of the overweight of mothers 
LQWKHQXWULWLRQDOVWDWXVRIWKHGDXJKWHUVFRPSDULQJWRWKH
VRQVDVVXPLQJWKLVWREHDQHQDEOLQJIDFWRUWREHSUHFR
FLRXVO\FRQVLGHUHGLQWKHSODQQLQJRIFKLOGKHDOWKPRQLWRULQJ
interventions.
7KHV\VWHPDWLFUHYLVLRQRIMoreira19VKRZHGLQDQHTXDO
PDQQHUWKLVULVNIDFWRUDVRQHRIWKHVWURQJHVWGHWHUPLQDQW
LQWKHLQFUHDVHRIFKLOGRYHUZHLJKWVSHFLDOO\ LQWKH
DVVRFLDWLRQZLWKPDWHUQDOREHVLW\
7KHUHVXOWVIRXQGFDPHFORVHWRWKHRQHVUHSRUWHGLQ
RWKHUVWXGLHV18,20LQZKLFKWKH%0,RIWKHFKLOGUHQVKRZHGD
SRVLWLYHDVVRFLDWLRQZLWKWKHSDUHQWV·%0,UHYHDOLQJLQWKH
VDPHZD\DJUHDWHUDVVRFLDWLRQZLWKWKHPRWKHU·VHYHQ
ZKHQRQO\RQHSURJHQLWRUSUHVHQWHGRYHUZHLJKWEHLQJWKLV
SUREDELOLW\LQDVLPLODUZD\PRUHVLJQLÀFDQWWRFKLOGUHQRI
WKHIHPDOHJHQGHU
Also Donohoe21QRWHGWKDWDFKLOGZKRVHSURJHQLWRULV
RYHUZHLJKWHGSUHVHQWVRISUREDELOLW\RIKDYLQJLQWKH
IXWXUHWKDWVDPHPDQLIHVWDWLRQLQFUHDVLQJWRLIERWK
SDUHQWVSUHVHQWD%0,VXSHULRURUHTXDOWR.JP2.
1RZDGD\VWKHULVNVRIWKHH[FHVVLYHPDWHUQDOZHLJKW
JDLQGXULQJSUHJQDQF\DUHZHOOHVWDEOLVKHGLQWKHVL]HRIWKH
QHZERUQDQGIXWXUHKHDOWKRIWKHFKLOG11
)URPWKHDVVRFLDWLRQEHWZHHQWKHREVWHWULFSUHGHFHVVRUV
DQGWKHRYHUZHLJKWLWZDVGLVFRYHUHGWKDWIURPFKLOGUHQ
Table 3 5HODWLRQVKLSEHWZHHQZHLJKWDQGPHWDEROLFULVNUHODWHGWRPRWKHU·V:&DQGFKLOGZHLJKW
0DOH Female Total
2YHUZHLJKW 1R2YHUZHLJKW 2YHUZHLJKW 1R2YHUZHLJKW 2YHUZHLJKW 1R2YHUZHLJKW
 n  n  n  n  n  n 
Child nutritional status
 *DLQLQSUHJQDQF\
  5HFRPHQGHG  99 38.2     33.8 149    309 
  %HORZUHFRPHQGHG   32.5 181    24.9 181 75.1  28.9  71.1
  $ERYHUHFRPHQGHG     94 58.4   39.1  95  128 40.4 189 
Mother BMI (n = 1116)
 2YHUZHLJKW  95  151 39.8   50.3 145 38.3  36.8  
 1RUPDOZHLJKW 110  228     234 61.7    71.3
Metabolic risk (WC)
 :LWKPHWDEROLFULVN 131  228  102 66.7 218  233 34.3  
 :LWKRXWULVN    151 39.8  51 33.3  42.5 125  312 71.4
 0&XQKDHWDO
ZLWKREHVLW\DQGSUHREHVLW\DQGZHUHERUQ
%*$LQIHUULQJWKDWWRDKLJKHUELUWKZHLJKWLWLVDVVRFLDWHG
DKLJKHUULVNRIRYHUZHLJKWLQFKLOGKRRG
6LPLODUUHVXOWVZHUHUHSRUWHGLQVHYHUDOORQJLWXGLQDO
DQGREVHUYDWLRQDOVWXGLHVDVLQWKHVWXG\RI3DGH]
et al,20WKDWWRRNSODFHLQDVDPSOHRIFKLOGUHQEHWZHHQ
\HDUVROGLQZKLFKWKHULVNRIREHVLW\LQFUHDVHGIDFLQJ
PDFURVVRPLFELUWKZHLJKWVDQGPRVWO\RQFKLOGUHQLQZKLFK
WKLVZDVVXSHULRUWRNJYHUVXVNJ
7KHVHDSSHDULQWKHVDPHZD\RQWKHVWXG\RIMoreira et 
al,19WDNHQSODFHZLWKFKLOGUHQIURP\HDUVROGZKHUH
LWZDVGLVFRYHUHGDSRVLWLYHDQGVLJQLILFDQWDVVRFLDWLRQ
EHWZHHQWKHRYHUZHLJKWDQGWKHPDWHUQDOZHLJKWJDLQ
VXSHULRUWKDQNJDWWKHHQGRISUHJQDQF\VKRZLQJ
WKHLPSRUWDQFHRISUHFRFLRXVO\initiating the prevention 
of obesity, due to the presumable influence of the 
fetal metabolic environment in the future nutritional 
programming. However, contrary results were seen in 
other investigations.
7KHUHVXOWVRIWKLVVWXG\UHLQIRUFHLQWKLVZD\WKHUROH
RIJHQHWLFDVDJDPHRISUREDELOLWLHVDEOHWRPRGXODWH
WKHUHVSRQVHRIWKHRUJDQLVPVWRWKHYDULDWLRQVRIWKH
HQYLURQPHQWDOIDFWRUVHPSKDVL]LQJWKRVHZKHQLQLQWHU
DFWLRQPD\FRQWULEXWHWRWKHLQFUHDVHRIWKHULVNLQFKLOG
KRRGREHVLW\VXFKDVWKHZHLJKWJDLQGXULQJSUHJQDQF\
ELUWKZHLJKWDQGWKHSUHVHQFHRIREHVLW\LQWKHSURJHQLWRUV
PRVWO\RQWKHPRWKHU
([LVWLQJDJUHHPHQWFRQFHUQLQJWKHSULRULW\QHHGRI
SUHYHQWLRQRIWKLVSXEOLFKHDOWKSUREOHPIDFLQJWKH
FRPSOH[LW\RIWKHLQWHUYHQWLRQVLQGHFODUHGVLWXDWLRQVDQG
RILWVORZHIIHFWLYHQHVVLWLVGHIHQGHGWKDWDQ\LQWHUYHQWLYH
SODQQLQJQHHGVDQLGHQWLILFDWLRQDQGXQGHUVWDQGLQJRI
WKHHSLGHPLRORJLFSDWWHUQVRIWKHSUREOHPSRLQWLQJ
RXWWKDWHIIHFWLYHDSSURDFKHVQHHGDPL[RIRULHQWDWHG
LQWHUYHQWLRQVWRWKHVXLWDELOLW\RIWKHFOLQLFDOPHDVXUHV
DLPHGWRWKHPXOWLFDXVDOLW\DQGPHDVXUHVFRQFHUQLQJWKH
VRFLDOHFRORJLFDOHQYLURQPHQWWKURXJKFRPPXQLW\DFWLRQV
DQGVRFLDOVHQVLWLYHSROLFLHVWKDWDLPWRLQÁXHQFHGLUHFWO\
WKHIDPLO\OLIHVW\OH7DNHDFWLRQEHIRUHWKHPDQLIHVWDWLRQ
RIWKHSUREOHPJDLQVSDUWLFXODUUHOHYDQFHFRQFHUQLQJWKH
FKLOGUHQ·VYXOQHUDELOLW\
:KDWZDVNQRZQDERXWWKLVVXEMHFW
$UHHQDEOLQJIDFWRUVRIWKHLQFUHDVHRIFKLOGREHVLW\WKH
SDUHQWVRYHUZHLJKWVSHFLDOO\WKHPRWKHUWKHELUWKZHLJKW
/LJKWDQG%LJWRWKHJHVWDWLRQDOZHLJKWDQGWKHPDWHUQDO
ZHLJKWJDLQGXULQJSUHJQDQF\
6WXG\·VNH\SRLQWV
7KHVWXG\VKRZVWKDWLQWKHSUHVFKRROVDPSOHRI3RUWXJXHVH
FKLOGUHQDQGWKHLUPRWKHUVWKHFKLOGUHQDQGPDWHUQDOULVN
IDFWRUVHQDEOLQJRIRYHUZHLJKWZHUHJHQGHUPDWHUQDO
ZHLJKWJDLQGXULQJSUHJQDQF\DERYHUHFRPPHQGHGKLJKHU
ELUWKZHLJKWKLJKPDWHUQDOPHWDEROLFULVNRYHUZHLJKWDQG
ZDVWHFLUFXPIHUHQFHHVSHFLDOO\LQWKHPRWKHUGDXJKWHU
UHODWLRQVKLS
7RPLVOHDGDQGWRFRQVLGHUWKHVHDOHUWVLJQVLQSUHYHQWLRQ
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